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NOTES ON CROSSING.
BY A . A . CBO ZIEB, BO TA N IST.
For a long time the florist has been indebted to crossing aDd hybridizing for 
m any of his best productions, but less has been done to improve our grains, 
fruits and vegetables by this means. Crossing is not a substitute for selection  
* s  a means of improving plants, but it is a valuable addition to that method, 
and often enables one to arrive at more direct and definite results.
Where crosses are made between varieties which come true to name the re­
sulting seedlings may be expected to be quite unifom  in character and inter­
mediate between the varieties crossed, but inclined to approach the variety 
which is most vigorous and best established. I f  the cross is between varieties 
which do not come true from seed, the operation simply increases the chances of 
obtaining seedlings combining the characters of both parents. Crosses cannot 
be expected to come as true from seed as w ell established varieties until fixed 
by a more or less prolonged course of selection. On this account the gradual 
Improvement of plants by selection alone is often preferable to crossing. 
"Where the resulting variety, however, is to be propagated by cuttings, grafts, 
•etc., the lack of natural permanence is no objection.
Saving a n d  Sending P o llen .—It often happens that the pollen required to 
fertilize a plant is not ready at the time desired, or must be obtained„from a 
distance. The plants which are to be crossed may bloom earlier or later than 
•the ones which are to furnish the pollen.
If the desired pollen would not be ready in the ordinary course of nature as 
soon as necessary, its ripening may be hastened by bringing the plants or 
branches containing blossom buds into a greenhouse or living room a few  
weeks before the usual time of blossoming. If the pollen becomes ready first, 
it should be dusted from the anthers and exposed in the open air, free from 
either sunlight or artificial heat until dry, and then be kept in  a dry place, air 
tight or nearly so, until ready for use. The length of time which pollen may 
be kept varies exceedingly, but the fresher it can be obtained the bettei, as it 
gradually loses its vitality. No difficulty w ill usually be found, however, in 
keeping it in good condition for a few  days or weeks.
Pollen may be sent from a distance by mail in several ways. Perhaps the 
m ost satisfactory way in ordinary eases is to tiave the flowers picked when
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4hey are nearly ready to open, together with a few  leaves just as they grow, 
and packed loosely in a small box. I f  several kinds are to be sent, each may 
be placed in a paper sack within the box. I f  the weather be dry, or more than 
•a few days are likely to be required in transportation, the use of damp sphagnum  
.moss w ill preserve the flowers injgood condition. Florists who are accustomed 
to sending flowers by mail w ill find no difficulty in packing them safely. No  
.harm will result to the pollen from the ordinary w ilting of the flowers, but if  
they are packed so closely as to exclude the air and cause them to blacken, the 
pollen  w ill be destroyed.
Sending the clear pollen itself is more satisfactory when it can be properly 
'done, but it requires a little more care. The pollen should be dusted from the 
anthers and allowed to dry as mentioned above, when it may be folded in soft 
paper and sent in an ordinary letter. I f  wrapped in tin or lead foil its vitality 
w ill be longer preserved, but in this case the drying must be carefully done or 
i t  w ill spoil.
In obtaining pollen for ordinary use it will be found convenient, when the 
flowers are abundant, to bring them into the house and collect the pollen as it 
ripens. I f  left in the open air the wind often carries it away nearly as fast as 
i t  ripens, so that but little  can be gathered at a time.
R em oving the A n th ers .—Before a cross is made it must be certain that no 
opportunity exists for the flowers to become fertilized from any other source 
than the one desired. In the case of plants having the stamens and pistils in 
separate flowers, such as melons, all that is required is to cover the flowers to 
be operated on a few  days before, they open. In other eases the stamens must 
•be removed to prevent the flower fertilizing itself. This operation can best be 
clone when the buds are well developed, but before the flower opens, and 
before any of the pollen escapes or the stigmas are ready to be fertilized. In 
ordinary cases, but not always, the ripening of the stamens and pistils occurs 
at the same time, and soon after the flower opens.
The removal of the anthers can usually be done best by means of a pair of 
fine pointed forceps. It is not necessary in all cases to carefully opsn the flower 
and remove the anthers one by one, but in such flowers as the apple and plum, 
which have many stamens, it w ill answer to thrust the forceps through the 
fu lly  developed bud at one side of the pistil or pistils, and remove a part or all 
o f  the petals together with the stamens. This m utilation it is found does not 
affect the pistils,except to render them rather more exposed to mechanical injury, •
After the anthers are removed the flowers are covered in some manner to 
prevent the access o f undesired pollen. Muslin or paper sacks are usually 
em ployed for this purpose. The latter are much the cheaper, and in some 
respects better, as they are not so liable to injure the pistils. Sacks made of  
thin parchment are better than those o f ordinary paper, as they are less affected
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by moisture. These may be obtained of the proper size from A. H. E lliott 
& Company, o f Philadelphia, Pa., at fifteen cents per hundred. The sacks- 
are usually secured by means of tw ine or pins. In the case of paper sacks,, 
especially when applied the second time after the flowers are fertilized, a 
good way is to have the sacks damp and fasten them  about the flower stem  
with a bit o f fine wire. The use of pins, however, w ill usually be found  
m ost satisfactory if  care is taken to fold the paper closely around the stem, 
and secure it  so that alternate wetting and drying w ill not cause the sack 
to open. It is convenient to have the sacks which are to be applied after fer­
tilization of a different kind or color from those first applied, in order that one  
may see readily how far he has progressed.
In this connection the selection of the flowers to be fertilized requires atten­
tion. On many plants only a part of the-flowers have w ell developed pistils, 
and in  some cases flowers of two distinct kinds are produced, one kind having 
good stamens and poor pistils, and another having good pistils and either no­
stamens or such as are poorly developed. In every case it should be known  
that the flowers to be fertilized are such as would, if  left to them selves, pro­
duce seed.
The part of the plant on which a flower is produced has much to do with Us­
ability to perfect its fruit. In the case of ordinary fruit trees, the flowers 
upon the upper and outer limbs should be selected for crossing, as those on 
the lower and inner branches are less likely to set their fruit or to carry it to  
perfection. Flowers on moderately vigorous shoots should be selected in pref­
erence to those on either feeble or excessively developed growths. Most fruit 
growers will readily distinguish "bearing w ood” from that which is not. So  
also a tree o f beariDg age and condition should be chosen in preference to one 
which is either too young or too feeble. In some cases plants may be usefu l 
to furnish pollen which would not be safe to employ as the pistillate form 
upon which to attempt to grow the fruit.
A p p ly in g  the P o llen .—If an abundance of pollen is at hand it may be car­
ried irr a cup and applied w ith a camel’s hair pencil. In the case o f the apple 
and similar flowers, the several pistils may be held between the thumb and 
fore-finger of the left hand, and the pollen applied rapidly and effectively.
The time for application of the pollen must be determined by the appear­
ance of the pistils. If they are of full size, and the stigmas expanded and cov­
ered  w ith a viscid secretion to which the pollen adheres, they are ready to be 
fertilized. I f  the stigm atic surface has become brown and dry, they are too  
old. The right condition usually occurs soon after the flower expands.
A good time for the application of pollen is commonly a rather warm, damp, 
but sunny forenoon. The presence of bees among the blossoms is an inaica- 
tlon that the tim e is favorable. In flowers which expand at certain hours o f
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th e  day, the time at which they naturally open should be selected for the 
application of the pollen. The period and length of time during'which the 
stigm as are in a receptive condition depends much upon the weather. If warm 
and dry the pericd may be very shoit, w hile if  cool and cloudy it, w ill be 
longer. Flowers covered with t t e  fertilizing sacks retain their pistils in good 
condition longer than those naturally exposed.
Care should of course be exercised in  applying the pollen to prevent acci­
dental fertilization. Crosses have been made and good results obtained with­
o u t special care, as by hanging the branches o f one variety in the top of a tree 
of another variety, or by applying pollen to the stigmas by hand and leaving 
the flowers exp osed ; but there can be no certainty in such cases that the result 
Is a cross. To be sure o f the results the stamens must be removed, as above 
directed, before either they or the st'gmas are ripe, and the flowers must be care­
fully  covered or the plants remoyed to a place where no pollen can enter by means 
o f wind or insects. I f  the work requires to be done in the open air, a still 
time should be selected if  possible. I f  the flowers to be fertilized are upon a 
tree having others in bloom at the same time a screen should be placed over 
those being operated upon while the work is being done. An ordinary um­
brella serves this purpose very well. The dish containing pollen, in whatever 
form, should be kept covered as much as possible. I f  several kinds o f pollen 
are used, the brush, if  one is employed, should be carefully cleaned before It 
Is passed from one kind to another, or, better still, as many blushes may be 
used as there are kinds of pollen.
Care should at all times be taken to keep specimens w ell labeled. Full 
notes, containing dates, condition of weather, state o f vegetation, etc., w ill be 
found useful in future work. ■
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